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(57) [Abstract] (There is an amendment) 

[Problem] high brightness high Ught emission efficien 
cy , light emission degradation offers electroluminescent 
element of high reliability littlewith organic 
electroluminescence (EL) element material where 
electron injection efficiency and light emitting 
characteristic from cathode aresatisfactory. 

[Means of Solution] Organic electroluminescent elemen 
t material of General Formula 1. 



[XI4-0-, >N-R«. >CR10 (Rl 

1) « R^^R^Mt^iL\z-1&'A2<om»it 



As for pC as for -0-, -S-, >N- R9 , >CRio(Ri i) a 
nd Rl '-Rii inindependencesubstituent of General 
Formula 2 



-c = c 

V 



(2) 



(Yi fiTK*. •>7>'S, TJU+^bS. T'J-^m, 



( Yl hydrogen , cyano group , alkyl group , aryl group , 
heterocyclic group , the Y2 and Y3 displays alkyl group , 
cycloall^l group , aryl group and the heterocyclic 
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group, Y2 and Ya^^^ect and are good forming 
ringwhich is good including oxygen , sulfur or nitrogen. 
) hydrogen, halogen, cyano group, nitro group, 
hydroxy group , sUoxy group ,3ie acyl group , 
carboxylic acid group , sulfonic acid group , alkyl 
group , alkoxy group , alkyl thio group , die amino 
group , aryl group , cycloalkyl group , aryloxy group , 
aiyl thio group and heterocyclic group aredisplayed, 
one or more of Rl - R8 is substituent of General 
Formula 2. As for M as for 2~ quaternary metal atom 
and n integer of 2'-4is displayed. ] 



9 hPiU5 4^'ytr>x«**r«o 



[1] 

[ft 11 




[Claim(s)] 

[Claim 1] Organic electroluminescent element material 
which is shown with below-mentioned General Formula 

[1]. 

General Fomula [1] 
[Giemical Fonnula 1] 



l^tp, XI*, -0-. -S-, >N-R9, >CR 
TIB-ttA [2] -e$d:h.«Sttjt 

[2] 



[ In formula, X, displays -S-, >N- R9 andthe 
>CRl0(Rll), Rl -'Rii, in respective independence, 
is shown withthe below-mentioned General Fonnula [2] 
substituent 

General Formula [2] 
[Chemical Formula 2] 



(In fonnula, Yl , Y2 and Y3, display hydrogen atom , 
the cyano group , substituted or unsubstituted alkyl 
group , substituted or unsubstituted cycloalkyl group , 
substituted or unsubstituted aryl group and substituted 
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nm^. /\py>ii?-, vTy». -HPS, tkss 
aatL<tt*a8fc(D7»j-;u^;f«. aatL 

t10l4-|fia [2] T?^**lSaft3S-Cfe*o Rl 



PiU 5 ♦ -b -SH-efcS^ax 



or unsubstituted h^^^clic group, Y2 andthe Y3 
connecting mutually, are good forming ring which is 
goodincluding oxygen atom and sulfur atom or 
nitrogen atom. ) hydrogen atom , halogen atom, 
cyano group , nitro group , hydroxy group , siloxy 
group ,the acyl group , carboxylic acid group , 
sulfonic acid group , substituted or unsubstituted alkyl 
group , substituted or unsubstituted alkoxy group , 
substituted or imsubstituted alkyl thio group , the 
substituted or unsubstituted amino group , substituted 
or unsubstituted aiyl group , substituted or 
unsubstituted cycloalkyl group , substituted or 
unsubstituted aryloxy group , substituted or 
unsubstituted aiyl thio group and substituted or 
unsubstituted heterocyclic group aredisplayed, it is a 
substituent where Rl Rg one is shown at leastwith 
General Formula [2]. adjacent of Rl - Rg substituent 
which is done connecting mutually, itis good fonning 
ring which is good including oxygen atom and the 
sulfur atom or nitrogen atom. Z displays carbon atom 
or nitrogen atom. M displays bivalent or quaternary 
metal atom, n displays theinteger of 2-4. ] 

[Claim 2] Between pair of electrodes, organic electrolu 
minescent element which is a layer where at least one 
layer containsthe organic electroluminescent element 
material of Claim 1 statement in organic 
electroluminescent element which has organic 
compound thin film layer whichincludes luminescent 
layer or luminescent layer. 

[Claim 3] Organic electroluminescent element which is 
a layer where Imninescent layer contains organic 
electroluminescent element material of Claim Istatement. 



[Claina 4] Organic electroluminescent element which is 
a layer where at least one layer with luminescent layer 
and thecathode contains organic electroluminescent 
element material of Claim 1 statement. 



[000 1] 

STFfzffiffl^tiS^axu^ hPJU5*»y-b>x (E 



[0 0 0 2] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is elect 
ron injection material for organic electroluminescence 
(EL) element which is used for planar light source 
andthe light emitting display and something due to 
luminescent element of high brightness and long life. 

[0002] 

[Prior Art] As for electroluminescent element which use 
s organic substance, application as inexpensive large 
surface area full color display element of the solid light- 
emitting type is done promising apparent, many 
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aST(c3DlxTlSgtt«1 0 0 (cd/m2) , fi;^ 



[0 0 0 4] L*^L3SA<?), m^tt^(D^mELm^ 



[0 0 0 5] ^«EL«*<0«raS(DjEftaA««li 



developments are (^^^GeneraUy electroluminescent 
element is formed from counterelectrode of pair which 
putbetween limiinescent layer and said layer. As for 
light emission, when electric field applying is done 
between both electrodes,the electron is filled from 
cathode side, positive hole is filled from the anode side, 
recombination do electron and positive hole in 
luminescent layer, it is aphenomenon which discharges 
energy occasion where energy level retumsto valence 
electron band &om conduction band as light. 

[0003] As for conventional organic electroluminescent el 
ement, drive voltage was high in comparison with 
inorganic electroluminescent element,also light emitting 
brightness and light emission efficiency were low. In 
addition, either property degradation had not reached to 
utilizationconsider^ly. laminate is done organic 
electroluminescent element which is reported thin film 
which containsthe organic compoimd which had high 
fluorescence quantum efficiency where recently, light 
emitting it doeswith low voltage of 10 V or less, gathers 
interest ( Applied Physics Letters , Vol.51 ,913 page 
and 1987 reference). This method laminate being able 
to point metal chelate complex with phosphor layer 
andthe amine compound as positive hole-injecting layer, 
has obtained green color light emitting of high brightness, 
as forthe brightness as for several 100 (cd/m2) and 
maximum light emission efficiency it is a 1.5(lm/W) in 
under thedirect current voltage of 6~7V, performance 
which is close to practical region isachieved. 

[0004] But, to presently as for organic electroluminescen 
t element, as for light emission luminance it is improved 
bythe improvement of structure, but yet with 
satisfactory it is not. In addition, it has big problem that 
is inferior to stabiUty at thetime of repetitive use. As for 
this, metal complex of for example and tris(8- 
hydroxy quinolinato) aluminum complex etc, at time 
oflhe electroluminescence is unstable in chemical, also 
adhesion of cathode isbad, problem has not been solved 
either element degradation. This way, presently, light 
emission luminance and light emission efficiency are 
high, stability isnot a light-emitting material which 
possesses light emission characteristic over lengthy, 
development ofihe light-emitting materiaJ is desired. 

[0005] As for positive hole-injecting material of organic 1 
ayer of organic electroluminescent element, positive hole 
injection efficiency from anodeis good, it is desirable to 
be a material which can transport positive holewhich 
was filled to direction of luminescent layer efficiently. 
For that, that ionization potential is small, it is required 
degree of positive hole transportis large, is superior in 
stability. As electron injection material, electron 
injection efficiency from cathode is good, it is desirable 
to bea material which can transport electron which was 
filled to thedirection of luminescent layer efficiently. For 
that, that electron affinity is large, it is required electron 
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[0009] 




mobility is Iarge,I^Perior in stability. 



[0006] oxadiazole derivative ( U. S. Patent No. 3,189,4 
47 number), oxazole derivative ( U. S. Patent No. 3,257, 
203 number), hydrazone derivative ( U. S. Patent No. 3,' 
717,462 number, Japan Unexamined Patent Publication * 
Showa 54-59,143 number and U. S. Patent No. 4,150, 
978 number), triaryl pyrazoline derivative ( U. S. Patent 
No. 3,820,989 number, Japan Unexamined Patent 
Publication Showa 51-93,224 number and Japan 
Unexamined Patent Publication Showa 55-108,667 
number), aryl amine derivative ( U. S. Patent No. 3,180 
730 number, U. S. Patent No. 4,232, 103 number, 
Japan Unexamined Patent Publication Showa 55-144,250 
number and Japan Unexamined Patent Publication 
Showa 56-119,132 number),there is a stilbene derivative 
( Japan Unexamined Patent Publication Showa 58-190, 
953 number and Japan Unexamined Patent Publication 
Showa 59-195,658 number) etc as positive hole- 
injecting material which is proposed to presently. 

[0007] As electron injection material, oxadiazole derivati 
ve ( Japan Unexamined Patent Publication Hei 2- 
216791 munber), perinone derivative (Japan 
Unexamined Patent Publication Hei 2-289676 number), 
peiylene derivative ( Japan Unexamined Patent 
Publication Hei 2-189890 number and Japan 
Unexamined Patent Publication Hei 3-791 number), 
there is a quinacridone derivative ( Japan Unexamined 
Patent Publication Hei 6-3300 31 number) etc, but 
election injection characteristic to organic layer was not 
satisfactory from thecathode of organic 
electroluminescent element which uses this electron 
injection material. 

[0008] To presently as for organic electroluminescent el 
ement, as for light emission efficiency it is improved 
byimproving constitution, but it has not possessed 
satisfactory element lifetime yet Especially, also heat 
resistance etc of organic layer where injection efficiency 
due to thecontact of cathode metal and organic layer 
inter&ce was low, contacted electrode hasbecome big 
problem. Because of that, development of organic 
material for developing organic electroluminescent 
element ofthe satisfactoiy long life of light emission 
characteristic of light emission efficiency and li^t 
emission luminance etc isdesired. 

[0009] 

[Problems to be Solved by the Invention] As for this inv 
ention, electron injection efficiency from cathode is 
satisfactory, it is a high brightness high light emission 
efficiency with organic electroluminescent element 
material where li^t emitting characteristic is 
satisfactory, the light emission degradation to be little are 
times when electroluminescent element material where 
reliability is high isolfered, fiirthermoie, designates that 
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organic electroluil^^eat element of high brightness 
and the long life which use organic electroluminescent 
element material of this invention is offered as object 
these inventors organic electroluminescent element 
which at least uses organic electroluminescent element 
material of one kind whichwith result and General 
Formula [1] which diligent investigation are done is 
shown, light emitting characteristicand electron 
injection characteristic is satisfactory, you discovered 
fact that also thestability of light emitting lifetime is 
superior and reached to this invention. 

[0010] 

(Means to Solve the Problems] Namely, this invention re 
gards organic electroluminescent element material which 
is shown with thebelow-mentioned General Formula [1]. 



[1] 

lit 3] 




General Formula [1] 
[Chemical Formula 3] 



TE-«a [2] T?**tl6H»» 



[ In formula, X, displays -0-, -S-, >N- R9 andthe 
>CRl0(Rll), Rl '-Rll, in respective independence, 
is shown withthe below-mentioned General Formula [2] 
substituent 



-tta [2] 
[ft 4] 



General Formula [2] 
[Chemical Formula 4] 



(In formula, Yl , Y2 and Y3, display hydrogen atom , 
die cyano group , substituted or imsubstituted alkyl 
group , substituted or unsubstituted cycloalkyl group , 
substituted or imsubstituted aryl group and substituted 
or unsubstituted heterocyclic group, Y2 andthe Y3 
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mm^s ADyvjs^, i/T^s. - HPS. 

□ yjU+^Ulfe, L<li*fi«<D7y-^U:j-:tv 

i:t io*<-jiftit [2] -esFStisaijils-e**. r 

1 ~R8<OI«»-r5S»3SH±A<StM=teSLTil« 
4<0jE<0&ft$Sr. ] 



connectmg mutua^^pe good forming ring which is 
goodincluding oxygen atom and sulfur atom or 
nitrogen atom. ) hydrogen atom , halogen atom, 
cyano group , nitro group , hydroxy group , siloxy 
group , the acyl group , carboxylic acid group , 
sulfonic acid group , substituted or unsubstituted alkyl 
group , substituted or unsubstituted alkoxy group , 
substituted or unsubstituted alkyl thio group , the 
substituted or unsubstituted amino group , substituted 
or unsubstituted aryl group , substituted or 
imsubstituted cycloalkyl group , substituted or 
unsubstituted aryloxy group , substituted or 
unsubstituted aryl thio group , and substituted or 
imsubstituted heterocyclic group aredisplayed, it is a 
substituent where Rl ^ R8 one is shown at leastwith 
General Formula [2]. adjacent of Rl - Rs substituent 
which is done connecting mutually, itis good forming 
ring which is good including oxygen atom and the 
sulfiir atom or nitrogen atom. Zdsplays carbon atom 
or nitrogen atom. M displays bivalent or quatemaiy 
metal atom, n displays thepositive integer of 2^. ] 



[00 11] *€>fz*«gatt, -«<oa«iffl(z, %jft 



[0 0 12] iilZJ^^BMit. «ftlS;6<±lH^tax u 



[0 0 13] *€,rz*«0Jli. %tftmtt^@t(DK0 
'PU < 1 1 -S;&<±IB*fflx U^y h P;b 5 * *y -b >x 

[0 0 14] *«P^-e*itlS{b^1ft(0Rl -RllO) 

&oM»mtLxit. a«ai-2 03&<»*L<. > 

:^a\f)U&^ -f^f-ji^. soc- 
:^^;u3S, t e r t-'^f-jua, '^>^;i/S, ^^i^ 

t<7'f')m. h'j 
^ppy^jp*, K'j;7PP/f^;i.ai, 2. 2. 2- 

:7iU:l-PX^;i.3t, 2. 2. 3, 3-xh57;U 

:j"P3^Pbf;HS. 2, 2. 3. 3, 3-^>5«:7;^;^ 
p:^pe;u«. 2-> h+vx^;Hfc^X)<feSo 

□ +^/«<D^i*«ltLTtt. 6e««1-2 0;6<»*L 
^h + ->». xh + vH. ^P**5/IS. ^h* 
hy^^PPy h^vll. hU7^l.*pyK*v 
16. hy7;u:tpxh+vl6, ^>*:7;|/:1"p::^P7K 

+ 2. 2. 3. 3-T h5 7Jl/;J-P3^P7K+v 



[001 1] Furthermore this invention between pair of electr 
odes, is organic electroluminescent element which is a 
layerwhere at least one layer contains above-mentioned 
organic electroluminescent element material in organic 
electroluminescent element whichhas organic compound 
thin film layer which includes luminescent layer. 

[0012] Furthermore this invention is organic electrolumi 
nescent element which is a layer where luminescent 
layercontains above-mentioned organic 
electroluminescent element material. 

[0013] Furthermore this invention is organic electrolumi 
nescent element which is a layer where at least one 
layerwith luminescent layer and cathode contains above- 
mentioned organic electroluminescent element material. 

< Embodiment of Invention > 

[0014] You explain concerning substituent of Rl -'Rll 
of compound which isshown with this invention. As 
embodiment of halogen atom, there is a fluorine , a 
chlorine , a bromine and a iodine. As embodiment of 
alkyl group, carbon number l'-20 is desirable, is a 
mefliyl group , a ethyl group , a propyl group , a butyl 
group , a s - butyl group , a t-butyl group , a pentyl 
group , a hexyl group , a heptyl group ,a octyl group , 
a stearyl group , a trichloromethyl group , a 
trifluoromethyl group , a 2,2,2-trifluoroethyl group , a 2, 
2,3,3- tetrafluoropropyl group , a 2,2,3,3,3- 
pentafluoropropyl groiq» and a2- methoxyethyl group 
etc. As embodiment of alkoxy group, carbon number 
1-^20 is desirable, is a methoxy group , a ethoxy group , 
a propoxy group , a butoxy group , a trichloro 
methoxy group , a trifluoromeflioxy group , a trifluoro 
ethoxy groiq) , a penta fluoro propoxy groiq> and a2,2, 
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TSy^tOAOttiL-Ctt, ft««1-20A<»*L 
. v7i-;u7'5>'«, vi>';;u75/a, n— ^-7 

|«*«li:LTI*, at««6-4 0*<»*L<. 7x=. 

8. 1 o-i>7i=./ur> eu= 

a«»4~2 0A<»*L<, 5/^n/<>^iU», i/^ 
P'v*'>^W4fe. yjU^H-^-VH, 7yT>ir>|t, 4- 
y ^JUv^7 P'v^ti'JUS, 4-i/T>' v<7 □/v:^ i/JI/ 

WtLTI*. eP-JPS, eP'J>4S. iivV-lV^ 

IS. hU75»4t. -r>K-;u«, +yy 

'JTV-I\>^, ^7 7-;i.». ^75?7y-Jl'3S, h 

y7'/->u». -fs^ry-jus, K>'/:j-+-y-/-;u 
'<>-/5^7*y-;HS. '<vyi>'J7'/-;HS. ^ 

7>h5+-'>4S. 7^yK>ll. 3'i/9'7 



[0 0 15] J:eiBK<0j|(={^fj|DL-Ctai'3ttj|a> 
fym^. i^jHS. ::^pe;i.«, :^9^ju 

s e c-:?^il/S. t e r t -^^^tS. 

iwS. ^*i/;u», 'vT^f^^i/S. ;:^x7 
y^m. hy^7PP>f-;HI, t-y7iu:i-a^^ii/4t 

, 2. 2, 2- ^•;7;^:^PI9'i^al, 2. 2, 3. 

3-T h7 7;u:j-p:^Ptf;HI, 2. 2. a. 3. 3 

-'Oir^JI/it-P^DeiUS, 1. 1, 1. 3. 3. 



3,3-tetrafIuorop group etc. As embodiment of 
alkyl thio group, carbon number 1^20 is desirable, is a 
methylthio group , a ethyl thio group , a propyl thio 
group , a butyl thio group , a trichloromethyl thio 
group , a trifluoromethyl thio group , a trifluoroethyl 
thio group , a pentafluoropropyl thio group and a2,2,3, 
3- tetrafluoropropyl thio group etc. As embodiment of 
amino group, carbon number 1^20 is desirable, is a 
amino group , a dimethylamino group , a diethyl amino 
group , a diphenylamino group , a (htolyl amino group 
and a N- naphthyl - 1- phenylamino group etc. As 
embodiment of aryl group, carbon niunber 6~40 is 
desirable, is a phenyl group , a tolyl group , a naphthyl 
group , a biphenyl group , a o,m,p- terphenyl group , a 
anthranyl group , a phenanthrenyl group , a fluorenyl 
group , a 9- phenyl anthranyl group ,a 9,10-di phenyl 
anthranyl group and a pyrenyl group etc. As 
embodiment of cycloalkyl group, carbon nimiber 4 
^^20 is desirable, cyclopentyl group , the cyclohexyl 
groiq) , norbomane basis and adamantane basis, is a 4- 
methyl cyclohexyl group and a 4- cyano cyclohexyl 
group etc. As embodiment of aryloxy group, through 
oxygen atom, there is a basis whichthe above-mentioned 
aryl group connects. As embodiment of aryl thio groiq)» 
through sulfur atom, there is a basis whichdie above- 
mentioned aryl group connects. As embodiment of 
heterocyclic group, pyrrole group , pyrroline basis, 
pyrazole basis, pyrazoline basis, imidazole group , 
triazole group , pyridine groiq) , pyridazine group , 
pyrimidine group , pyrazine group , triazine group , 
indole group and purine basis, quinoline group , 
isoquinolinebasis, cinnoline basis and quinox^ine basis, 
benzo quinoline group and fluorenone basis, Gcyano 
fluorene group , carbazole group , oxazole group and 
oxadiazole basis, there is a thiazole radical , a thiadiazole 
group , a triazole group , a imidazole group , a 
benzoxazole group , a benzothiazole group , a 
benzotriazole group , a benzimidazole group , a bis 
benzoxazole group ,a bis benzothiazole group , a bis 
be n zimidazole groiq> , a anthrone basis, a dibenzofuran 
basis, a dibenzothiophene basis, a anthraquinonebasis, a 
acridone basis and a phenothiazine basis etc. Above- 
mentioned substituent, is good with whichever of 
straight chain , the branch and cyclic. In addition, this 
substituent is good being introduced one, pluralto be 
introduced is possible. Case of plural introduction, 
being mutually identical, differing,it is possible to be. In 
addition, it is good forming ring with substituent. 

[0015] It is good adding to basis of above-mentioned sta 
tement as theembodiment of substituent which, fluorine , 
chlorine , bromine , halogen atom of iodine, methyl 
group , ethyl group , propyl group , butyl group , s - 
butyl group , t-butyl group , pentyl group , hexyl 
group , heptyl group , octyl group , stearyl group , 
trichloromethyl group , trifluoromethyl group , 2,2,2- 
trifluoroethyl group , 2,2,3,3- tetrafluoropropyl group , 
2,2,3,3,3- pentafluoropropyl group , 1,1,1,3,3,3- 
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hexafluoio - 2- pi^^^oup , 2,2,3,3,4,4- hexafluoro 
butyl group , substituted or unsubstituted alkyl group of 
2- metfioxyethyl group etc, methoxy group , n- butoxy 
group, tert - butoxy group , trichloro me&oxy group , 
trifluoro ethoxy group , penta fluoro propoxy group , 2, 
2,3,3- tetrafluoro propoxy group , 1,1,1,3,3,3- 
hexafluoro - 2- propoxy group , substituted or 
unsubstituted alkoxy group of 6-(perfluoro ethyl) 
hexyloxy group etc, mono- or disubstituted amino group 
of cyano group , nitro group , amino group , 
methylamino group , diethyl amino group ,the 
ethylamino group , diethyl amino group , dipropyl 
amino group , dibutyl amino group and diphenylamino 
groq) etc, the bis (acetoxy methyl) amino group , bis 
(acetoxy ethyl) amino group and bis acetoxy propyl ) 
acyl amino group of amino group and bis (acetoxy 
butyl) amino groupetc, hydroxy group , siloxy group , 
acyl group, methyl carbamoyl group , dimethyl 
carbamoyl group , ethyl carbamoyl group , the diethyl 
carbamoyl group and professional I pill carbamoyl 
group , carbamoyl group of butyl carbamoyl group 
and phenyl carbamoyl groupetc, there is a carboxylic 
acid group , a sulfonic acid group , a imido groiq) , a 
cyano group and a nitro group etc. In addition, aryl 
group of above-mentioned statement, cycloalkyl group , 
the aryloxy group , aryl thio group and heterocyclic 
group etc are good being substituent 

[0016] In addition, it is selected from midst of basis whi 
ch issimilar to above-mentioned basis and substituent 
which are stated with&e Rl '^Ri i as basis and 
substituent of Yl Y3„ but it is notsomething which 
is limited to these. 

[0017] In addition, desirable metal atom, shows 1^ qua 
temaiy metal atom of berylliiun , the zinc , cadmium , 
magnesium , calcium , cobalt , nickel , the iron , 
copper , platinum , palladium , tin , strontium , the 
scandium , aluminum , galliiun , indiimi , zirconium , 
silicon and the germanium etc, in General Formula [1], 
as M, but it is not something whichis limited to these, n 
differs depending upon valence number of metal atom, in 
case ofthe bivalent metal in case of 2 and trivalent metal 
in case of 3 andthe tetravalent metal it is a 4. 

[0018] Representative example of compound of General 
Formula [1] which is used for organic 
electroluminescent element of the this invention below, is 
illustrated concretely, but this invention is not 
somethingwhich is limited to representative example 
below. 



[00 19] 
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[0035] As for compound which is shown with General 
Fonnula [1] of this invention, beingable use respectively, 
with identical intralayer with alone usingmixing as light- 
emitting material or electron injection material, it is good 
using. In addition, if there is a necessity, other light- 
emitting material , mixing with the positive hole or 
electron-injecting compound, using, there is not an 
inconvenience. Because as for compound of this 
invention, electron-injecting , and light emission 
characteristic fiomthe electron transport capacity and 
cathode are satisfactory, quite it can use effectivelyto 
lunoinescent layer or electron-injecting layer of organic 
electroluminescent element 



[0 0 3 6] *aEL«^tt. nmtfimmz-!at 



[0036] Organic electroluminescent element is element w 
hich formed organic thin fihn of single layer or 
multilayer between the anode and cathode. In case of 
single layer type, liuninescent layer is provided with 
anode and thecadiode. luminescent layer contains light- 
emitting material, in order to make electron 
transportwhich was filled firom positive hole or cadiode 
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which were filled j^^be anode in addition to that to 
light-emitting material, is good containing the positive 
hole-injecting material or electron injection material. 
When light-emitting material, it has possessed hole 
transporting or electron transport ability, it is. 
multilayer type, ( anode / positive hole-injecting layer / 
luminescent layer / cathode ), ( anode / luminescent layer 
/ electron-injecting layer / cathode ), is a organic 
electroluminescent element which laminate is done with 
multUayer constitutionof ( anode / positive hole-injecting 
layer / luminescent layer / electron-injecting layer / 
cathode ) etc, but it is not something which is limited to 
these. 

[0037] In order of ( anode / positive hole-injecting layer 
/ luminescent layer / cathode ) in case of organic thin 
film bilayer structure which laminate is done, the 
luminescent layer and positive hole-injecting layer are 
separated. With this structure, positive hole injection 
efficiency to luminescent layer improving from positive 
hole-injecting layer, itis possible to increase light 
emission luminance and Ught emission efficiency. In 
this case, for light-emitting material itself which is used 
for luminescent layer to be theelectron transport ability 
or adding electron injection material in luminescent layer 
it is desirable. In order of ( anode / luminescent layer / 
electron-injecting layer / cathode ) in case of organic 
thin fihn bilayer structure which laminate is done, the 
luminescent layer and electron-injecting layer are 
separated. With this structure, because electron injection 
efficiency to luminescent layer improves from the 
electron-mjecting layer, it is possible to improve light 
emission luminance and Ught emission efficiency. In 
this case, for light-emitting material itself which is used 
for luminescent layer to be thehole transporting or 
adding positive hole-injecting material in luminescent 
layer it is desirable. 

[0038] In addition, in case of organic thin film trilayer s 
tructure, it possesses luminescent layer , positive hole- 
injecting layer and electron-injecting layer, has improved 
positive hole with luminescent layer and theefficiency of 
recombination of electron. This way, it is possible to 
prevent decrease of luminance and tiielifetime with 
quenching with organic electrolimiinescent element as 
multilayer structure. In addition, positive hole-injecting 
layer, limiinescent layer and electron-injecting layer 
are good being formedby layer of respective two layers 
or more. When positive hole-injecting layer is two 
layers or more, layer which is touching to anodelayer 
witii positive hole-mjecting layer , positive hole-injecting 
layer and luminescent layer is called positive hole 
transport layer,when electron-injecting layer is two 
layers or more, layer which is touching to cathodethe 
example which calls layer with electron-injecting layer , 
electron-injectiag layer and theluminescent layer electron 
transport layer is many. In case of this kind of 
multilayer structure, as for organic thin fihn when it 
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becomes thestructu^^four layers or more is many. 

[0039] If organic electroluminescent element of this inve 
ntion has necessity in luminescent layer and electron- 
injecting layer,the light-emitting material of public 
knowledge, it can use dopant, positive hole-injecting 
material and electron injection materialin addition to 
compound of General Formula [1]. 

[0040] You can list compound below as electron injectio 
n material compound of General Formula [1] oflhe diis 
invention as li^t-emitting material or dopant of 
luminescent layer of organic electroluminescent element 
whichyouuse. anthracene, naphthalene, 
phenanthrene , pyrene , tetracene , coronene , 
chrysene , fluorescein , perylene , phthaloperylene , 
naphthaloperylene , perinone , phthaloperinone , 
naphthaloperinone , biphenyl butadiene , tetra phenyl 
butadiene , coumarin , the oxadiazole , aldazine , bis 
benzoxazoline , bisstyryl , diamine , pyrazine , ihe 
cyclopentadiene , 8-quinolinol , aminoquinoline , imine , 
biphenyl ethylene , vinyl anthracene , the diamino 
carbazole, pyran, thiopyran, polymethine, 
merocyanine , imidazole chelating oxynoid compoimd , 
the quinacridone , rubrene and metal complex 
conq)ound etc and there are those derivative, but itis not 
something which is limited in these. As for above- 
mentioned material as dopant, with host material 
formingthe luminescent layer, it is possible to form 
luminescent layer which possesses highlight emission 
characteristic. 

[0041] Even among those, it can increase low molecular 
weight luminescent compound and conjugation 
polymer etc of the metal complex compoimd , bisstyryl 
dye and diamine dye etc, but it is not something which 
islimited to these. As metal complex compoimd, (8- 
hydroxy quinolinonato ) lithium, bis (8- hydroxy 
quinolinonato) zinc , bis (8- hydroxy quinolinonato) 
manganese , bis (8- hydroxy quinolinonato) copper , 
tris (8- hydroxy quinolinonato) aluminum , tris (8- 
hydroxy quinolinonato) gallium ,the bis (10- hydroxy 
benzo Pi] quinolinato) beryllium , bis (10- hydroxy 
benzo [h] quinolinato) zinc , bis (10- hydroxy benzo [h] 
quinolhiato) magnesium , tris (10- hydroxy benzo [h] 
quinolinato) aluminum and bis (2- methyl - 8- 
quinolinato) chloro gallium , the bis (2- methyl -8- 
quinolinato ) (o- cresolate ) gallium, bis (2- methyl - 
8- quinolinato )(l-phenolate) aliuninum, bis (2- 
methyl - 8- qumolinato ) (1- phenolate ) gallium , the 
bis (2- methyl - 8- quinolinato ) (1- naphtholate ) 
aluminum , bis (2- methyl - 8- quinolinato ) (1- 
naphtholate) gallium, bis (2- methyl - 8- quinolinato 
) (1- biphenolate ) gallium , thereis a bis (2-[2- benzo 
oxazolinato] phenolate) zinc , a bis (2- [2- benz\/thia 
jp9"^jp7] phenolate) zinc and a bis (2-[2- benzo 
triazoimato] phenolate) zinc etc, but it is not 
somethingwhich is limited in these. It is possible to use 
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[0042] There is a bisstyryl dye which designates phenyle 
ne group , naphthylene group , biphenylene group , flie 
anthranylene group , pyrenylene group , thio phenylene 
group, triphenyl amino group and N- ethyl carbazole 
group which arepossible to possess substituent as 
bisstyiyl dye which is used for fhelight-emitting material, 
as connecting group. 

[0043] There is a diamine dye which designates phenyle 
ne groiQ) , naphthylene group , biphenylene group , the 
anthranylene group , pyrenylene group , ^o phenylene 
group , triphenyl amino group and N- ethyl carbazole 
group which arepossible to possess substituent as 
diamine dye which is used for thelight-emitting material, 
as connecting group. It is possible to use these 
compound, with alone and, it is possibleto mix 2 kinds 
or more. 

[0044] If 1-200 which is chosen from C,N,H,0,S as c 
onnecting group of conjugation polymerwhich is used 
for light-emitting material, it is a connecting group of 
divalent which consistsof rational combination in 
chemical where is formed with atom, itis good. As 
concrete connecting group, there is a phenylene group , 
a naphthylene group , a biphenylene group , a 
anthranylene group , a pyrenylene group , a thio 
phenylene group , a triphenyl amino group and a N- 
ethyl carbazole group, etc it forms polymeric compound 
with vinyl bond withthe repeat unit As substituent of 
these connecting groiq), you can list substituent which is 
similarto above-mentioned General Formula [1 ]. repeat 
unit is 2 or more 1000 0 or below. 

[0045] Representative example of said conjugation poly 
mer is illustrated concretely, but it is notsomething 
which is limited in representative example below. Is 
illustrated as conjugated system polymer which, poly (p- 
phenylene), poly ^- phenylene vinylene), poly (2,5-di 
pentyl - p- phenylene vinylene ), poly (2,5-di pentyl 

- m- phenylene vinylene ), poly (2,5-di octyl - p- 
phenylene vinylene ), poly (2,5-di hexyloxy - p- 
phenylene vinylene ), poly (2,5-di hexyloxy - m- 
phenylene vinylene ), poly (2,5-di hexylthio - p- 
phenylene vinylene ) and poly (2,5-di decyl oxy - p- 
phenylene vinylene ) poly (2- methoxy - 5- hexyloxy 

- p- phenylene vinylene ), poly (the 2- methoxy - 5- 
( 3* - methyl - butoxy ) there is a-p- phenylene 
vinylene , a poly (2,5- thienylene vinylene), a poly (3- 
n-octyl - 2,5- thienylene vinylene ), a poly (1,4- 
naphdialene vinylene), a poly (9,10- anthracene 
vinylene) and thosecopolymer. It is possible to use these 
compound with alone and, it is possibleto mix 2 kinds 
or more. 



ISTA*s Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.29 



JP 98140145A Machine Trans Ijiion 



[0 0 4 6] *5!M(0^fflEL«?-fCffifflr*^SjEfl. 

h'jT^-vu. ^syy-ju. -f5y7o>. ^5jr 



[0 0 4 7] *fepja)#«iEL«^(zfigffli-s-jaa 

[1] 0^b^«3i:»-B-rffiffl-e$Sl^aA««i:L 
^ + yv>4r>. 7>hP>. ir-f-tibO) 

ctie>(Da*aA««i*, -tta [i] axb^^is 
-Bfcfiffl-rscit-e^SAt. -»a [i] cofc^ 
jftiiz J: y i *t s a* SA B i: a® L r s^-aAa 

a^ss«3i^*, a^-j£A<sr«izs^-tt^tt*r«*is 
a D -r « c 1 1 = J: y it s * s c 1 1 -c # 4 o 




[0 0 4 8] *fi5PJ0-j|ftS [1] <D^k^4ft^3i63te« 
*<D|S. -tea [1] Oit^^O^t^h^V^ilit^^ 



[0046] Is superior with capacity which transports positi 
ve hole as positive hole-injecting materialwhich can be 
used for organic electroluminescent element of this 
invention, vis-a-vis luminescent layer orthe light- 
emitting material it possesses positive hole injection 
effect which it prevents electron-injecting layer ofthe 
exciton which is formed with luminescent layer, or 
movement to electron injection materialit can list 
compound where at same time thin film forming ability 
is superior. Concrete, phthalocyanine , 
naphthalocyanine , porphyrin , oxadiazole , triazole , 
imidazole , imidazolone , the imidazole thione , 
pyrazoline, pyrazolone, tetrahydro imidazole , oxazole, 
oxadiazole , flie hydrazone , acyl hydrazone , poly aiyl 
alkane , stilbene , butadiene and benzidine 
typetriphenyl amine , styryl amine type triphenyl amine 
and diamine type triphenyl amine etc and, there is a 
polymeric materialetc of those derivative , and poly vinyl 
caifoazole , poly silane and conductive polymer etc, but 
itis not something which is limited in these. 

[0047] Adjusting to compound of General Formula [1] 
which is used for organic electroluminescent element of 
thethis invention is superior with capacity which 
transports electron as theelectron injection material 
which can be used, vis-a-vis luminescent layer or light- 
emitting material itpossessesthe electron injection effect 
which it prevents positive hole-injecting layer of exciton 
which is formedwith luminescent layer, or movement to 
positive hole transporting material it can Ust 
compoxmdwhere at same time thin film forming ability is 
superior, for example , fluorenone and anthraquino G 
methane , diphenoquinone , thiopyran dioxide , the 
oxadiazole , thiadiazole , triazole , perylene 
tetracaiboxylic acid , fluorenylidene methane and 
anthraquino Gmethane , anthrone and metal complex 
etc there are those derivative, but it isnot something 
which is limited in these. These electron injection 
material can also use for identical layer with compound 
ofthe General Formula [1], electron-injecting layer and 
laminate which are formed, but by compound ofthe 
General Formula [1] doing, it is possible also to improve 
electron injection effect, bi addition, by adding electron 
donating material to electron injection material 
sensitization also to beable to point it is possible electron 
reception material, to positive hole-injecting material. 

[0048] Adjusting to organic electroluminescent element 
which uses compound of General Formula [1] of this 
inventionas light-emitting material can positive hole- 
injecting material , light-emitting material , dopant and 
electron injection material whichare used use above- 
mentioned each compoimd. In addition, at that occasion, 
selecting appropriate compound fromthe midst of 
compound of General Formula [1], it can also use as 
electron injection material. 
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[0049] Also it is pS^Pfe, temperature of organic electr 
oluminescent element which is obtained by thethis 
invention, for improving stability for humidity and 
atmosphere etc, toprovide protective layer in surface of 
element, to enclose silicon oil andetc to protect element 
entirety. 

[OOSO] Metal which has bigger work function than 4 eV 
as electrically conductive material which isused for 
anode, is suitable, metal of Au , Pt ,the Ag , Cu and 
Al etc, organic electrically conductive resin of metal 
alloy , the ITO , NESA or polythiophene and polypyrrole 
etc can use. 

[005 1] Metal or metal alloy which has smaUer work fimc 
tion than 4 eV as electrically conductive material which 
isused for cathode, is suitable. As material, you can list 
alloy of metal , or Mg / Ag , the Li / Al , Mg / In and 
Mg/Aletcof Al, In, Mg,the Li and Caetc. 
anode and cathode is good being formed, if there is a 
necessity, with thetwo layers or more, anode and 
cathode is produced by film-forming property of public 
knowledge of vapor deposition , the sputtering , ion 
plating and plasma gun etc. 

[0052] With organic electroluminescent element, becaus 
e light emission it can point efficiently, among the 
cathode or anode, at least as for one side it is desirable to 
make satisfactory transparent, inthe light emission 
wavelength region of element. In addition, it is desirable 
also for substrate to be transparent Using above- 
mentioned electrically conductive material, in order for 
specified translucent to guaranteewith method of vapor 
deposition, sputtering and ion plating method etc, it 
sets the transparent electrode, optical transmittance of 
electrode of light-emitting sur&ce side 10 % or higher is 
desirable. 

[0053] If substrate it possesses mechanical and thermal 
strength and they are transparentones, it is good, but 
when it illustrates, it can increase those ofihe sheet or 
film such as glass substrate , polyethylene , polyettier 
sulfone , polypropylene and polyimide. 

[0054] Can form each layer of organic electroluminesce 
nt element of this invention, diy type film-forming 
property of vacuum vapor deposition ,the sputtering , 
ion plating and plasma gun method etc and applying no 
method of thewet type film-forming property of spin 
coating and dipping etc. In case of copolymer, after 
melting in appropriate solvent etc, thewet type film 
formation it is desirable to do. As for fihn thickness is 
not something which especially is limited, but asfor each 
layer it is necessary to set to appropriate fihn thickness. 
When film thickness is too thick, in order to obtain 
fixed light ou^ut thebig applied voltage becomes 
necessary and efficiency becomes bad. When film 
thickness is too thin, pinhole etc occurring, appl3dng 
doingthe electric field, you cannot obtain satisfactoiy 
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light emission lunl^^e. As for conventional film 
thickness range of 10 m is suitable from S nm, is,but 
range of 0.2 m furthermore is desirable from 10 nm, 

[0055] In case of wet type film-forming property, mater 
ial which forms each layer, in solventof chloroform , 
tetrahydrofuran and dioxane etc melting or dispersing, 
or itfonns thin film, but solvent is good whichever. In 
addition, regarding whichever organic layer, because it is 
a film forming behaviorimprovement and a pinhole 
prevention etc of film, appropriate resin andthe additive 
are used. As this kind of resin, insulating property resin 
of polystyrene , polycarbonate , polyarylate ,the 
polyester , polyamide , urethane , polysulfone , 
polymethylmeAacrylate and poly methyl acrylateetc, 
photoconductivity resin of poly N- vinyl carbazole and 
poly silane etc, it can list electrically conductive resinof 
polythiophene and polypyrrole etc. 

[0056] Like above, when when you use, making use of 
compound of General Formula [l],as electron injection 
material it improved transport capability of electron, and 
injection efficiency of theelectron fi-om cathode sur&ce 
you use in organic electroluminescent element of this 
invention, as light-emitting materialthe light emission 
efficiency and light emission luminance it could make 
high. In addition, lifetime which electron transport 
ability with thin film layer of element,because electron 
injection efficiency is high, is a stability very as element, 
as aresult because you can obtain high light emission 
luminance with low driving current, is abig problem to 
until recently greatly it was possible to decrease. 

[0057] As for organic electroluminescent element of this 
invention, of li^t source of copier or printer etc and 
thelight source of liquid crystal display and meter etc, 
you can think application to the display panel and label 
lamp etc as flat panel display and flat surface light 
emitter of wall-hung television etc,the industrial value is 
very large. 

[0058] 

[Working Example(s)] Below, this invention furthermor 
e is explained in detail on basis ofthe Working Example. 

Synthetic method of compound (1) 

In flask, agitating with 65 2- (2- hydroxy - 3- benz 
aldehyde) benzoxazole2.1g, includmgthe ethanol200 
ml, it makes melt. After melting, 3 hours it agitated with 
65 °C including the anhydrous zinc acetate ^.Og, 
difference, after washing with metiianol, making 
crystaldry which was precipitated, it obtained yellowish 
white powder of 1.9g. elemental analysis of this 
powder, result of molecular weight analysis and nmr 
spectroscopy, itwas a bis [2- (2- hydroxy - 3- 
benzaldehyde ) benzoxazole] zinc complex. 
Furthermore, in flask, phosphate ester 4.2g of 
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CHP(OC2H5)2 



Chemical Formul^BDOve-mentioiiedbis [2- (2- 

hydroxy - 3- benzaldehyde ) benzoxazole] zinc 
complex 5.2g, inserting sodium ethylate 2.9g and 
ethanol 75 ml, 1 hour itagitates under heating and 
refluxing. After cooling, in order of ethanol and 
purified water washing and afterfiltering, 
reciystallization doing with ethyl acetate, you obtained 
faint yellow powder ofthe 4. Ig. elemental analysis of 
this powder, result of molecular weight analysis and 
nmr spectroscopy, youverified that it is a compound (1). 



[0059] 

[Chemical Formula 5] 
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[0060] Test method of light emission characteristic of or 
ganic electroluminescent element 

Electrical property and light emission characteristic ( lig 
ht emission luminance and maximum light emission 
luminance ) of organic electroluminescent element, 
applying doing direct current orthe alternating current 
voltage in organic electroluminescent element, measure 
amount of current and light emission luminance which 
itoccurs. current where as for power supply, constant 
current power supply or constant voltage power supply 
are utilized,occur is measiu-ed with ammeter, light 
emission luminance measures light emission which it 
occurs due to brightness meter. It measured light 
emission luminance of organic electroluminescent 
element of this invention, due to LS- 100 ofQie Minolta 
Camera Sales Co. Ltd. (DB 69-089-5529) supplied. It 
calculated light emission efficiency, with method which 
is stated in ( next generation display device research 
conunittee compilation '* organic electrolimunescent 
element development strategy " 207 page Science Forum 
Inc. (DB 70-596-2041) corporation). With this 
example, ITO electrode-equipped glass of surface 
resistance 10( /square) was used. As light-emitting 
material you use organic electroluminescent element 
material of this invention, Working Example when is 
shownbelow. 

Working Example 1 

On ITO electrode-equipped glass sheet which you washe 
d, N, N' -(4- methylphenyl)-N, N* -(4- n-butyl phenyl)- 
phenanthrene -9,10-di amine was made to melt in 
thetetrahydrofuran, positive hole-injecting layer of film 
thickness 40 nm was obtained with spin coating. Next, 
vacuum vapor deposition doing compound (3), drawing 
up luminescent layer of film thickness 40 nm,with 
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codeposition doin^d|nesium and silver with 10:1 
andforming cathode of fihn thickness 100 nm you 
obtained organic electroluminescent element 
luminescent layer and cathode, in vacuxmi of 1 0-6 Torr, 
vapor deposition did the substrate temperature with 
room temperature. As for this element, you could obtain 
light emission of light emission efficiency 2.3(lm/W) at 
timeoflight emission luminance 320(cd/m2), maximum 
light emission luminance 28,000(cd/m2) and SV 
imprinting with direct current voltage 5V. Next, with 
current density of 3(mA/cm2), continuing this element, 
light emissionresult of lifetime test which it could point, 
10,000 hours or more it could keep thelight emission 
luminance of 1/ 2 or more of initial luminance. 
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On ITO electrode-equipped glass sheet which you washe 
d, vacuiun vapor deposition doing N, N*-di phenyl - N, 
N*-di naphthyl -1, V - biphenyl - 4, 4-di amine, you 
obtained positive hole-injecting layer of film thickness 40 
nm. Next, vacuum vapor deposition doing compound 
which is shown with Table 2, drawingup luminescent 
layer of film thickness 40 nm, codeposition doing 
magnesium and silverwith 10:1 and forming cathode of 
fihn thickness 100 nm you obtamed theorganic 
electroluminescent element, positive hole-injecting layer , 
luminescent layer and cathode, in vacuum of 10-6 Torr, 
thevapor deposition did substrate temperature with 
room temperature. This element showed light emission 
characteristic which is shown in Table 2. Next, with 
current density of 3(mA/cm2), continuing this element, 
light emissionresult of Ufetime test which it could point, 
10,000 hours or more it could keep thelight emission 
luminance of 1/ 2 or more of initial luminance. From 
resul^ as for organic electroluminescent element material 
of this invention, it understands that itis a electron- 
injecting lummescent material which is superior. 
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[0063] Working Example 2 8 
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With ITO electrode-equipped glass sheet and N, N*-di ph 
enyl - N, N'-di naphthyl - 1, 1' - biphenyl - 4, 4'-di 
amine, vacuimi vapor depositiondoing nonmetallic 
phthalocyanine, odier than providing positive hole- 
injecting layer of film thickness 5 nm, i^roduced 
organic electroluminescent element with method which 
is similar to Working Example 2. As for this element, 
light emitting brightness 740(cd/m2) widi direct current 
voltage 5V, you could obtain thelight emitting of light 
emission efficiency 3.3(lm/W) at time of maximum light 
emitting brightness 33,000(cd/m2) and 5V imprinting. 
Next, with current density of 3(mA/cm2), continuing 
this element, light emittingresult of lifetime test which it 
could point, li^t emitting brightness of 1/ 2 or more 
ofthe initial luminance was kept 20,000 hours or more. 
It is profitable occasion where as for element of this 
woiking example, thelight emitting brightness with 
direct current voltage S V is high, drives with low 
voltage. 



[0064] 9eiEA29 



[0064] Woridng Example 2 9 

Cathode aluminum and lithiimi with 100:2 codeposition o 
ther thandoing, organic electroliuninescent element was 
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produced with met^{lihich is similar to the Working 
Example 2. As for this element, light emission 
luminance 670(cd/m2) with direct current voltage 5V, 
you could obtain thelight emission of light emission 
efficiency 3.7(lmAV) at time of maximum light emission 
luminance 40,000(cd/m2) and 5V applying. Next, with 
current density of 3(mA/cm2), continuing this element, 
light emissionresult of lifetime test which it could point, 
light emission luminance of 1/ 2 or more ofthe initial 
luminance was kept 20,000 hours or more. 
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[0065] Comparative Example 1 

As light-emitting material, other than using tris (8- hydr 
oxy quinoline) aluminum complex, organic 
electroluminescent element was produced withthe 
method which is similar to Working Example 2. As for 
this element, light emission limiinance 190(cd/m2) with 
direct current voltage 5 V, you could obtain thelight 
emission of light emission efficiency 1.2(lm/W) at time 
of maximum light emission luminance 14,000(cd/m2) 
and 5V applying. 
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[0066] Next, as electron injection material you use orga 
nic electroluminescent element material of this invention, 
Working Example when isshown below. 

Working Example 30 

On ITO electrode-equipped glass sheet which you washe 
d, vacuum vapor deposition doing N, >r-di phenyl - N, 
N*-di naphthyl -1,1'- biphenyl - 4, 4'-di amine, you 
obtained positive hole-injecting layer of film thickness 40 
nm. Next, tris (8- hydroxy quinoline) aluminum 
complex and quinacridone vacuum vapor deposition 
doing with weight ratio of theSO: 1 , it drew up 
luminescent layer of film thickness 40 nm, vacuum 
vapor deposition did compound (15) onthat and drew up 
electron-injecting layer of film thickness 30 nm, forming 
electrode of thefilm thickness 100 nm with alloy which 
mixes aluminum and lithium with thelOO: 1, it obtained 
organic electroluminescent element In vacuum of 10-6 
Torr, vqjor deposition it did positive hole-injecting layer , 
luminescent layer andthe electron-injecting layer under 
condition of substrate temperature room temperature. 
As for this element, you could obtain light emission of 
light emission efficiency 8.9(lni/W) at timeof light 
emission luminance 1200(cd/m2), maximum light 
emission luminance 110 ,000(cd/m2) and 5V imprinting 
with direct current voltage 5 V. Next, with cinrent 
density of 3(mA/cm2), continuing this element, light 
emissionresult of lifetime test which it could point, light 
emission luminance of 1/ 2 or more oilhe initial 
luminance was kept 20,000 hours or more. 
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[0067] Working Example 3 1 
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On ITO electrode-l^^ed glass sheet which you washe 
d, vacuum vapor deposition doing N, N*-di phenyl - N, 
N'-di naphthyl -1, T - biphenyl - 4, 4 -di amine, you 
obtained positive hole-injecting layer of fihn thickness 40 
nm. Next, vacuum vapor deposition doing compound 
(26), it drew up luminescent layer of film thickness 40 
nm,the vacuum vapor deposition did compound (31) on 
that and drew up electron-injecting layer of film 
thickness 30 nm,forming electrode of film thickness 100 
nm with alloy which mixes aluminumand lithium with 
100:1, it obtained organic electroluminescent element. In 
vacuum of 10-6 Torr, vapor deposition it did positive 
hole-injecting layer , luminescent layer andthe electron- 
injecting layer under condition of substrate temperature 
room temperature. As for this element, you coiild obtain 
light emission of light emission efficiency 4.2(lm/W) at 
timeof light emission luminance 710(cd/m2), maximum 
light emission luminance 41,000(cd/m2) and SV 
imprinting with direct current voltage SV. Next, with 
current density of 3(mA/cm2), continuing this element, 
light emissionresult of Ufetime test which it could point, 
light emission luminance of 1/ 2 or more ofihe initial 
luminance was kept 10,000 hours or more. 
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[0068] Working Example 32 

Poly (2,5-di pentyl - p- phenylene vinylene ) was mad 
e to melt in tetrahydrofuran, other than obtaining 
theluminescent layer of film thickness 40 nm with spin 
coating, organic electroluminescent element was 
produced with themethod which is similar to Working 
Example 2. As for this element, you could obtain light 
emission of light emission efficiency 2.5(lm/W) at 
timeof light emission luminance 290(cd/m2), maximum 
light emission luminance 31 ,000(cd/m2) and SV 
imprinting with direct current voltage SV. Next, with 
current density of 3(inA/cm2), continuing this element, 
light emissionresult of lifetime test which it could point, 
light emission luminance of 1/ 2 or more ofihe initial 
luminance was kept 10,000 hours or more. 
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[0069] Working Example 33 

Replacing to ITO electrode-equipped glass sheet, other t 
han using ITO electrode-equipped PES film substrate of 
surface resistance 10( /square) whichyou washed, it 
produced organic electroluminescent element wi^ 
method which is similar tothe Working Example 31. As 
for this element, you could obtain light emission of light 
emission efficiency 5.8(lmAV) at timeof light emission 
luminance 690(cd/m2), maximum light emission 
luminance 43,000(cd/m2) and SV applying with direct 
current voltage S V. Next, with current density of 
3(mA/cm2), continuing this element, light emissionresult 
of lifetime test which it could point, light emission 
luminance of 1/2 or more ofihe initial luminance was 
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kept 10,000 hours 




[0070] Comparative Example 2 

Replacing to compound (31), other than using 2-(4* - t-b 
utyl phenyl)-5-(4" - biphenyl)-l,3,4- oxadiazole, it 
produced theorganic electroluminescent element with 
method which is similar to Working Example 31. As 
for this element, you could obtain light emitting of light 
emission efficiency l.l(hn/W) at timeof wave height 
brightness 220(cd/m2), maximum light emitting 
brightness 12,000(cd/m2) and 5V imparting with direct 
current voltage 5 V. Next, with current density of 
3(inA/cm2), continuing this element, light emittingresult 
of lifetime test which it could point, it decreased to Ught 
emitting brightness ofihe 1/ 2 or less of initial luminance 
with 34 0 hour. 



[007 1] tta«3 

it^m (2 6) {ZitKX. hUX + 

3 1 4:ia«0!)??astf*«EL«*S4t«Lfco C(DjR 
^\ts SatSES VT?«3teHg4 5 0 (cd/m2) 
, ft:*:**»S24. 000 (cd/mZ) . 5VH] 
tmV0^^1Sl92. 1 (Im/W) 0)^^t<»itl 
tzo 3 (mA/cm2) OZ^SSLV. CO* 

1/2JslTa)«jfcBg(-1. 5 0 0l»IB-e(STLfco 



[0071] Comparative Example 3 

Replacing to compound (26), other than using tris (8- h 
ydro;^ quinoline) aluminum complex, it produced 
theorganic electroluminescent element with method 
which is similar to Working Example 31. As for this 
element, you could obtain light emission of light 
emission efficiency 2. 1 (hn/W) at timeof light emission 
luminance 450(cd/m2), maximum light emission 
luminance 24,000(cd/m2) and SV applying with direct 
current voltage 5V. Next, with current density of 
3(mA/cm2), continuing tWs element, light emissionresult 
of lifetime test which it could point, it decreased to Ught 
emission luminance ofthe 1/ 2 or less of initial 
luminance with 1,50 0 hour. 
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[0072] Organic electroluminescent element of this invent 
ion is something which achieves improvement andthe 
long hfetime of light emission efficiency and light 
emission luminance, light-emitting material , dopant , 
positive hole-injecting material ,the electron injection 
material, sensitizer, resin and electrode material etc 
which are usedtogether or is not something which limits 
element construction method. 



[007 3] 

ztiit. Am^*itzmR^mt^^(D&mt^'pi3:i^tz 



[0073] 

[Effects ofthe Invention] High Ught emission efficiency , 
it was a high brightness witb this invention, by using 
compoundwhich injection efficiency from electron 
transport capacity and cathode which are superior 
issatisfactory for electron-injecting layer, in comparison 
with past, it could obtainthe organic electrolimiinescent 
element of long life. This, because cohesion of 
compound in tlun film which film formation isdone is 
little, preventing deterioration of element, is thoughtas 
for sake of you obtain light emitting characteristic and 
electron injection characteristic which itstabilizes. 
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